Cross sectional dependence may lead to inconsistent and inefficient estimators and as such misleading inferences when standard panel data techniques such as fixed/random effects are employed. Pesaran (2006) suggests incorporating cross sectional averages in panel data models as approximates of unobserved common factor(s) to deal with cross sectional dependence. In the context of a standard panel growth model we investigate whether these unobserved common factors can be identified and we find that institutional variables and life expectancy are able to adequately identify them.
and Scarpetta (2001); Aisen and Veiga (2013) ; Easterly et al. (2006) ; Esfahani and Ramirez (2003) ). Barro (2013) highlights the importance of institutions and places them among the most important determinants of cross country differences in long run economic growth and living standards. He argues that the mechanism on executive powers as higher levels of democracy encourage economic activity by checking the power of governments and enhancing property rights. More recently, Nawaz (2015) examines the impact of various institutions on economic growth in a panel dataset for 56 countries over the period 1981-2010 employing fixed effects model and dynamic panel using system GMM and finds that institutions contribute to economic growth. Pesaran and Tosetti (2011) suggest applying principal component analysis to the residuals of CCE regressions to estimate common factors and their loadings. Following their suggestion, we estimate the common factors by retrieving the principal components of the residuals of a basic panel growth model. We check the correlations between these common factors and some relevant variables. Our empirical results show that the common factors obtained are identified by three institutional indicators 1 , namely as, voice and accountability (VA), political stability and absence of violence (PS), plus life expectancy (LE), which has also been considered as an important growth determinant that is linked to health, human capital and institutional development. Higher LE lengthens working age and increases human capital which further leads to a rise in economic growth (Barro and Salai Martin (1995) ; Lorentzen et al. (2008) ) 2 . Our empirical analysis implies that using averages of cross sectional units as approximations to unobserved common factors and institutional variables are observationally equivalent in removing the cross sectional dependence problem. The rest of the paper is organized as follows. Section 2 gives a detailed description of the econometric methodology, while Section 3 discusses empirical findings. The appendix presents details about the data and a table with some additional empirical findings.
Econometric Methodology
Consider the following panel growth regression with cross section units (countries) as i and time units as t where i = 1, 2, ..., N and t = 1, 2, ...T ,
Where y i,t refers to the per capita income growth and d t represents the vector of observed common factors (common to all countries). 3 x i,t is the k × 1 vector of individual specific regressors on the ith cross-section unit at time t. In line with the standard economic growth model x i,t is assumed to contain three variables (k = 3) capturing the contribution of population growth, physical and human capital. α i and β i are regression coefficients where the parameters are allowed to vary over is to take into account cross country heterogeneity in the growth regression.
In the presence of cross sectional dependency, the error terms are assumed to have the following multi-factor structure.
where f t = (f 1t , ..., f mt ) is a m-dimensional vector of unobservable common factors (common to all countries), γ i is the associated m × 1 vector of loadings and ε i,t are the individual specific (idiosyncratic) errors. To deal with cross sectional dependency, Pesaran (2006) suggests CCE method which incorporates cross sectional averages of dependent and independent variables in panel data models as approximates of unobserved common factors. Following Pesaran (2006) , the mean value of β i is estimated by the pooled (identical slopes) version of CCE (CCEP) estimator of Pesaran (2006) . Then, we follow the suggestion of Pesaran and Tosetti (2011) and use CCEP estimator to retrieve residuals, i.e.ê i,t = y i,t −α i d t −β CCEP x i,t and apply Principal Component Analysis (PCA) to estimate the common factors, f t , and their loadings γ i .
As stated by Pesaran and Tosetti (2011) these residuals are estimated consistently and an application of PCA to them will yield an estimate of common factors, i.e.f t . Next we try to associate these estimated common factors with some possible indicators given in the empirical growth literature. The recent literature highlights the importance of institutional variables and health indicators as important determinants of economic growth. Variables for identification are selected as rule of law, political stability, voice and accountability 5 and life expectancy. We check whether these indicators match with growth model's common factors, i.e.,f t . A high correlation would suggest identification of the unobserved common factors of the growth model under investigation with the institutional variables examined. Finally we estimate factor loadings γ i , by regressingê i,t onf t for each i separately.
Empirical Findings
We use a data set that consists of observations of 73 countries over the period of 1960-2014. We compute 5 year averages of the observations and obtain a panel data model with N = 73 and T = 11. The countries included in, the data sources, and the definition of the variables in the dataset are outlined in Appendix 1.
In this basic panel growth model, average (5-year averages) per capita real GDP growth rate is regressed on initial real GDP per capita level, average investment, average population growth rate plus 5% depreciation rate and average years of schooling. The results of the growth regression are given below and the sign and significance of the regressors are similar to those observed in the literature.
6 As expected, the variables capturing the effects of physical and human capital; i.e. investment (IN V i,t ) and schooling (SCHL i,t ) generally produce a positive impact on economic growth.
In the next stage of the analysis we apply principal component analysis (PCA) to growth residuals,ê i,t . The first components of the residuals explains around 41% of the total variation of the growth residuals of 73 countries. We only employ the first components,f 1t , of growth residuals as they are able to capture the common unobserved factor estimated by the CCEP estimator.
To identify this common factor we investigate the relevant variables that may have strong correlation withf 1t . As mentioned in the introduction, for this purpose we use three institutional indicators: voice and accountability (V A i,t ), political stability and absence of violence (P S i,t ) and life expectancy (LE i,t ). Institutional variables, in the recent literature, are argued to be the main reason behind economic differences (Acemoglu and Robinson (2010) ; Acemoglu et al. (2005) ; Acemoglu (2010)). To eliminate country specific, idiosyncratic effects and obtain cross section invariant "common components" of these indicators, we also employ PCA to those variables themselves. The first component, P C P S 1t , of P S i,t explains 61%, whereas the first two components, P C P S 1t and P C P S 2t together explain 89% of the total variation. Similarly 87% of the total variation in V A i,t can be captured by the first two components, i.e., P C We now check the correlation coefficients between common factors of growth residual and those of the institutional indicators and LE. The results are illustrated in Table 1 . The correlation matrices reflect very high (above 88% in absolute 6 value) correlation coefficients for all common factors in the first component, i.e., P C P S 1t , P C V A 1t and P C LE 1t . Hence, we can argue that common factors obtained from institutional indicators and LE identify the unobserved common factor(s) in our basic panel growth model. The partial correlation between P C P S 1t and P C V A 1t is very high (99.5%) as these governance indicators measure the same information of institutional quality indicating that one can choose any of the two.
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The analysis is also checked for potential weakly exogenous regressors using Chudik and Pesaran (2015) , an extension to the CCE model of Pesaran (2006) by including lags of cross section averages. The regression model and the correlation matrix using Chudik and Pesaran (2015) are given in Appendix 2. The model including lagged dependent variable is also checked. The results confirm the strong significance of investment (given in Table A.2.1), and also the high correlation between common factors of growth residuals and institutional variables (given in Table A.2.2). However, the population growth variable is no longer robust.
We also estimate factor loadings γ i , by regressingê i,t onf 1 for each i separately and we report these in Table A.1.2 of Appendix 1 to conserve space. The results highlight the positive impact of the unobserved factors related with institutional factors for all developed countries (a total of 17), whereas for some developing or least developed economies the unobserved common factors turn out ot be insignificant.
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Our findings suggest that retrieving common factors by employing PCA to the residuals obtained from CCE estimators points to a possible observational equivalence between these unobserved common factors and institutional indicators. Even though, some of the standard growth determinants (such as population growth) may not be robust to different specifications, we still find that the correlations 7 Table 1 also presents the correlations between common factors of institutional variables as well as LE, and the cross sectional averages (ȳ,P OP ,SCHL,ĪN V orz t in general terms see footnote 4 above). Cross-sectional averages, like the growth residuals, are also supposed to be (presumably less efficient) estimators of the common factors. As can be seen in the table the first principal components and the cross sectional averages are also highly correlated as expected, since these averages capture similar common institutional features as the common factors. We thank an anonymous referee for this suggestion.
8 It is worth noting that the inferences in Table A. 1.2 are subject to a generated regressor problem as bothê i,t andf 1 are both subject to estimation error. Even though this source of error is not important forê i,t as it is the dependent variable, it is certainly a problem forf 1 . Hence the results in between common factors obtained from a typical growth model and institutional indicators plus LE variables are observed to be very high. This suggests that the common factors approximated by cross sectional averages are likely identified by these institutional variables (plus life expectancy). From an econometric specification point of view, our findings support Barro (2013) in the claim that institutions are among the most important determinants of country differences in long run economic growth and living standards. 
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Appendix 2: Controlling for weak exogeneity (1) and (2) denote Chudik and Pesaran (2015) estimators excluding and including lagged dependent, successively. Note: (1) and (2) denote common factors of the residuals obtained from Chudik and Pesaran (2015) estimators excluding and including lagged dependent, successively.
